CC-4047 promotes Th1 cell differentiation and reprograms polarized human Th2 cells by enhancing transcription factor T-bet.
The IMiDs immunomodulatory drugs are an expanding family of compounds under investigation in a broad range of diseases because they exhibit immunomodulatory and anti-tumorigenic properties. Although the molecular targets remain unidentified, the broad activity of select IMiDs immunomodulatory drugs on cell signaling pathways and transcription regulation has been partly described. One characteristic of these compounds is their ability to act as a co-stimulus of TCR ligation leading to increased IL-2, TNF-alpha and IFN-gamma expression indicative of a Th1 phenotype. Because clinical evidence for this response has been observed in thalidomide and lenalidomide treated patients, we investigated the effect of CC-4047 on T cell activation and differentiation at the molecular level. We used primary human CD4(+) T cells as a model and found that CC-4047 enhances the expression of transcription factor T-bet in both naive and pre-polarized Th2 cells. This modulation leads to upregulation of Th1 markers and cytokine production. By increasing the expression of T-bet, CC-4047 promotes the differentiation of naive T-cells to Th1 as well as effectively reverting Th2 cells into Th1-like effector cells in vitro. These findings elucidate a novel mechanism of action of CC-4047 on T cell differentiation, suggesting that certain IMiDs immunomodulatory drugs may have expanded clinical application in treating both allergic diseases and certain T cell lymphomas where a predominant Th2 phenotype is displayed.